Expression of gelatinases (MMP-2 and MMP-9) and tissue inhibitors of metalloproteinases (TIMP-2 and TIMP-3) in the chicken ovary in relation to follicle development and atresia.
Matrix metalloproteinases (MMPs) are a family of peptidases that possess the ability to break down extracellular matrix macromolecules associated with tissue turnover in various physiological and pathological conditions. Their activity is largely regulated by specific tissue inhibitors of MMPs (TIMPs). Information concerning the role of MMPs in the chicken ovary is very limited. The aim of the present study was to determine the expression and localization of selected members of the MMP system in different compartments of the laying hen ovary and to investigate whether their expression changes at different stages of the ovulatory cycle. MMP-2 and -9 activity was also examined. Expression of MMP-2, -9 and tissue inhibitors of MMPs (TIMP-2 and -3) in the ovarian follicles was examined 22 h and 3 h before F1 ovulation. Real-time polymerase chain reaction and western blot revealed differential mRNA and protein expression of MMP-2, MMP-9, TIMP-2, and TIMP-3 in the ovarian follicles: white, yellowish, small yellow, the largest preovulatory (F3-F1), and white atretic. Within the ovary, the relative expression of MMP and TIMP mRNA depended on follicle development, the layer of follicular wall, and ovulation stage. The relatively higher expression of MMP-2 and MMP-9 mRNA in the ovarian follicles 3 h compared to 22 h before ovulation was found. As follicle development progressed toward ovulation, elevated MMP-2 and -9 activity was noted. Atresia of white follicles was accompanied by an increase in gelatinase activities. Immunohistochemistry demonstrated tissue- and follicle-dependent immunoreactivity of the examined MMPs and TIMPs. In summary, the results show tissue- and stage of the ovulatory cycle-dependent differences in MMP and TIMP expression, as well as MMP-2 and -9 activity. Findings that suggest these molecules might significantly participate in the complex remodeling of extracellular matrix required for follicle development, ovulation, and atresia in the chicken ovary.